
Analytical Data Package Prepared For

Bechtel Hanford

0057843

Radiochemical Analysis By

STL Richland

2800 G. W. Way, Richland, Wa 99352, (509) 375-3131
Assigned Laboratory Code: STLRL
Data Package Contains .:O Pages

Report No.: 19552

Order No. Client Sample ID (List Order) Lot-Sa No.

B02-032 B14JB2 J2D230207-1
114JB2 J2D230207-1

Work Order

EOAM91AC
EOAM91AA

Report DB ID

9EOAM9I0
9EOAM910

A 002

EDMC

STL Richland
rptSTLRebTide v3.73

,e'&Cuw*

000

SDG No.

W03760

Batch No.

2113394

2113395



CERTIFICATE OF ANALYSIS

Bechtel Hanford, Inc.
3350 George Washington Way
Richland, WA 99352

May 13, 2002

Attention: Joan Kessner

SAF Number : B02-032
Date SDG Closed April 23, 2002
Number of Samples One
Sample Type : Air Filter (Solid)
SDG Number : W03760
Data Deliverable : 21-Day / Summary

I. Introduction

On April 23, 2002, one air filter (solid) sample was received at STL Richland (STLR) for
radiochemical analysis. Upon receipt, the sample was assigned the following laboratory ID
number to correspond with the Bechtel Hanford, Inc. (BHI) specific ID:

STLR ID#
EOAM9

BHI ID#
B14JB2

MATRIX
SOLID

DATE OF RECEIPT
4/23/02

II. Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data
includes sample identification information, analytical results and the appropriate associated
statistical errors.

The requested analyses were: Gamma Spectroscopy
Gamma Scan by method RICH-RC-5017
Gas Proportional Counting
Total Strontium by method RICH-RC-5006

III. Quality Control

The analytical results for each analysis performed under SDG W03760 include a minimum of
one Laboratory Control Sample (LCS), one method (reagent) blank, and one duplicate sample
analysis. Any exceptions have been noted in the "Comments" section.
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QC and sample results are reported in the same units.

IV. Comments

Gamma Spectroscopy
Gamma Scan by method RICH-RC-5017:
There was insufficient sample material to meet the CRDLs. Except as noted, the LCS, batch
blank, samples and sample duplicate (B14JB2) results are within contractual requirements.

Gas Proportional Counting
Total Strontium by method RICH-RC-5006:
There was insufficient sample material to process a batch sample duplicate. Except as noted, the
LCS, batch blank, and sample results are within contractual requirements.

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this
hard copy data package has been authorized by the Laboratory Manager, or a designee as verified
by the following signature.

Reviewed and approved:

Barbara M. Gillespie
Project Manager
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Drinking Water Method Cross References
DRINKING WATER ASTM METHOD CROSS REFERENCES

Referenced Method Isotope(s) STL Richiand's SOP number
EPA 901.1 Cs-134, 1-131 RICH-RC-5017
EPA 900.0 Alpha & Beta RICH-RC-5014
EPA 903.1 Ra-226 RICH-RC-5005
EPA 904.0 Ra-228 RICH-RC-5005
EPA 905.0 Sr89/90 RICH-RC-5006
ASTM D2460 Total Radium RICH-RC-5027
Standard Method 7500-U-C & ASTM D5174 Uranium RICH-RC-5058
EPA 906.0 Tritium RICH-RC-5007

NOTE:
The Gross Alpha LCS is prepared with Am-241 (unless otherwise specified in the case narrativ)
The Gross Beta LCS is prepared with SrN-90 (unless otherwise specified in the case narratiw)

Uncertainty Estimation
STL Richland has adopted the internationally accepted approach to estimating uncertainties

described in "NIST Technical Note 1297, 1994 Edition". The approach, "Law of Propagation of Errors",
involves the identification of all variables in an analytical method which are used to derive a result. These
variables are related to the analytical result (R) by some functional relationship, R = constants * f(x,y,z,...).
The components (x,yz) are evaluated to determine their contribution to the overall method uncertainty.
The individual component uncertainties (u) are then combined using a statistical model that provides the
most probable overall uncertainty value. All component uncertainties are categorized as type A, evaluated
by statistical methods, or type B, evaluated by other means. Uncertainties not included in the components,
such as sample homogeneity, are combined with the component uncertainty as the square root of the sum-
of-the-squares of the individual uncertainties. The uncertainty associated with the derived result is the
combined uncertainty (u) multiplied by the coverage factor (1,2, or 3).

When three or more sample replicates are used to derive the analytical result, the type A
uncertainty is the standard deviation of the mean value (S/vn), where S is the standard deviation of the
derived results. The type B uncertainties are all other random or non-random components that are not
included in the standard deviation.

The derivation of the general "Law of Propagation of Errors" equations and specific example are
available on request.

STL Richland
rptGeieralnfo v3.72 G0 04



Action Lev

Batch

Bias

COC No

Count Error (#s)

Total Uncert (#s)
u- Combined
Uncertainty.

(#s), Coverage
Factor
CRDL (RL)

Lot-Sample No

MDC|MDA

Primary Detector

Ratio U-2341U-238

Rst/MDC

Rst/TotUcert

Report DB No

RER

SDG

Sum Rpt Alpha
Spec Rst(s)

Work Order

Yield

Report Definitions
An agreed upon activity level used to trigger some action when the final result is greater than or equal to the Action
Level. Often the Action Level is related to the Decision Limit.

The QC preparation batch number that relates laboratory samples to QC samples that were prepared and analyzed
together.

Defined by the equation (Result/Expected)-l as defined by ANSI N13.30.

Chain of Custody Number assigned by the Client or STL Richland.

Poisson counting statistics of the gross sample count and background. The uncertainty is absolute and in the same
units as the result. For Liquid Scintillation Counting (LSC) the batch blank count is the background.

All known uncertainties associated with the preparation and analysis of the sample are propagated to give a measure
of the uncertainty associated with the result, u, the combined uncertainty. The uncertainty is absolute and in the
same units as the result.

The coverage factor defines the width of the confidence interval, 1, 2 or 3 standard deviations.

Contractual Required Detection Limit as defined in the Client's Statement Of Work or STL Richland "default"
nominal detection limit. Often referred to the reporting level (RL)

Decision Level based on instrument background or blank, adjusted by the Efficiency, Chemical Yield, and Volume
associated with the sample. The Type I error probability is approximately 5%. Lc=(1.645 *
Sqrt(2*(BkgrndCnt/BkgrndCntMin)/SCntMin)) * (ConvFct/(Eff*Yld*Abn*Vol) * IngrFct). For LSC methods the
batch blank is used as a measure of the background variability. Le cannot be calculated when the background count
is zero.

The number assigned by the LIMS software to track samples received on the same day for a given client. The
sample number is a sequential number assigned to each sample in the Lot.

Detection Level based on instrument background or blank, adjusted by the Efficiency, Chemical Yield, and Volume
with a Type I and II error probability of approximately 5%. MDC = (4.65 *
Sqrt((BkgrndCnt/BkgrndCntMin)ISCntMin) + 2.71/SCntMin) * (ConvFct/(Eff * Yld * Abn * Vol) * IngrFct). For
LSC methods the batch blank is used as a measure of the background variability.

The instrument identifier associated with the analysis of the sample aliquot.

The U-234 result divided by the U-238 result. The U-2341U-238 ratio for natural uranium in NIST SRM 4321C is
1.038.

Ratio of the Result to the MDC. A value greater than 1 may indicate activity above background at a high level of
confidence. Caution should be used when applying this factor and it should be used in concert with the qualifiers
associated with the result.

Ratio of the Result to the Total Uncertainty. If the uncertainty has a coverage factor of 2 a value greater than 1 may
indicate activity above background at approximately the 95% level of confidence assuming a two-sided confidence
interval. Caution should be used when applying this factor and it should be used in concert with the qualifiers
associated with the result.

Sample Identifier used by the report system. The number is based upon the first five digits of the Work Order
Number.

The equation Replicate Error Ratio = (S-D)/(sqrt(TPUs2 + TPUd2)] as defined by ICPT BOA where S is the original
sample result, D is the result of the duplicate, TPUs is the total uncertainty of the original sample and TPUd is the
total uncertainty of the duplicate sample.

Sample Delivery Group Number assigned by the Client or assigned by STL Richland upon sample receipt.

The sum of the reported alpha spec results for tests derived from the same sample excluding duplicate result where
the results are in the same units.

The LIMS software assign test specific identifier.

The recovery of the tracer added to the sample such as Pu-242 used to trace a Pu-239/40 method.

STL Richland
rptGeneralInfo v3.72 0 00 5



Sample Results Summary

STL Richland STLRL
Ordered by Client Sample ID, Batch No.

Report No.: 19552

Date: 14-May-02

SDG No: W03760

Work Order
Client ID Number Parameter Result +- Uncertainty( 29) Qual Units Yield MDCIMDA RER

B14JB2 EOAM91AC STRONTIUM -7.46E-02 +- 2.5E-01 U pCi/sample 86.90% 5.67E-01

B14JB2

B14JB2 DUP

EOAM91AA

EOAM91AE

CO-60

CS-137

EU-152

EU-154

EU-155

CO-60

CS-137

EU-152

EU-154

EU-155

1.42E+00

3.67E-01

1.12E+00

1.81 E+00

1.74E+00

1.44E+00

6.79E-02

-9.37E-01

3.82E-01

6.43E-01

+.-

+.-

+.-

+.-

+.-

2.3E+00

1.9E+00

4.7E+00

5.3E+00

4.4E+00

1.8E+00

1.7E+00

3.9E+00

5.4E+00

2.7E+00

U

U

U

U

U

U

U

U

U

U

pCi/sample

pCi/sample

pCi/sample

pC/sample

pCil/sample

pCi/sample

pCi/sample

pCi/sample

pCi/sample

pC/sample

4.58E+00

3.45E+00

8.46E+00

1.06E+01

8.12E+00

3.87E+00

3.11E+00

6.74E+00

1.03E+01

4.71 E+00

Number of Results: 11

STL Richland

rptSTLRchSaSum V3.86 A97

RER - Replicate Error Ratio = (S-D)[sqrt(sq(TPUs)+sqiPUd))] as defined by ICPT BOA.
U Qua! - Analyzed for, but the result is less than the MdcdMdarrotal Uncert or gamma scan software did not identify the
nuclide.

G60 06



Date: 14-May-02QC Results Summary
STL Richland STLRL

Ordered by QC Type, Batch No.

Report No. : 19552 SDG No.: W03760

Result +- Uncertainty ( 23) Qual Units Yield Recovery Bias

BLANK 0C EOAW41AA

BLANK 0C EOAW61AA

STRONTIUM

CO-60

CS-137

EU-152

EU-154

EU-155

EOAW41 AC STRONTIUM

EOAW61AC CO-60

CS-137

EU-152

-2.44E-01 +- 2.3E-01

-6.18E-01

5.62E-01

2.90E-01

5.44E-03

-5.81 E-01

+- 2.OE+00

+- 1.6E+00

+- 4.2E+00

+- 6.1 E+00

+- 2.8E+00

6.02E+00 +- 1.8E+00

7.56E+01

4.65E+01

1.61 E+02

+- 1.2E+01

+- 9.5E+00

+- 2.3E+01

U pCi/sample 88.60%

U

U

U

U

U

pCi/sample

pCi/sample

pC/sample

pCi/sample

pCi/sample

pCi/sample 83.90% 87.33% -0.1

pCi/sample

pCI/sample

pCi/sample

97.63%

92.79%

104.79%

0.0

-0.1

0.0

Number of Results:

STL Richland
rptSTLRchOcSum V3.86 A97

Bias . (Rhsult/Expected)-1 as defined by ANSI N13.30.
U Qual - Analyzed for, but the result is less than the Mdc/MdajTctal Uncert or gamma scan software did not Identify the
nudide. 0

nCeTypa
Work Order

Number Parameter MDCjMDA

LCS

LCS

10

5.40E-01

3.56E+00

3.1 OE+00

7.41 E+00

1.13E+01

4.82E+00

6.03E-01

4.95E+00

4.64E+00

1.01 E+01

nC TunA



Lab Name: STL Richland

Lot-Sample No.: J2D230207-1

Client Sample ID: B14JB2

FORM I

SAMPLE RESULTS

SDG: W03760

Report No.: 19552

COC No.:

Date: 14-May-02

Collection

Received t

Matrix:

Date: 4/23/2002 10:30:00 AM

)ate: 4/23/2002 10:45:00 AM

SOLID
Ordered by Client Sample ID, Batch No.

Result Count Tolal MDCIMDA, Rpt Unit, Yield RSt/MDC, Analysis, Total So Aliquot Analy Method,
Paraneter Qual Eror ( 2 s) Uncert(2 s) Action Lev Lc CRDL(RL) Rst/TolUcedt Prep Date Size Size Primary Detector

Batch: 2113394 Work Order: EOAM91AC ReportDBID: 9EOAM910
STRONTIUM -7.46E-02 U 2.5E-01 2.5E-01 5.67E-01 pCi/sample 86.90% -0.13 5/10/02 07:06 p 1.0 1.0 SRISOSEPPRECIP

2.70E-01 -0.6 Sample Sample GPC28A

Batch: 2113395 WorkOrder: EOAM91AA ReportDBID: 9EOAM910
CO-60 1.42E+00 U 2.3E+00 2.3E+00 4.58E+00 pCi/sample 0.31 4/30/02 05:40 a 1.0 GAMMA_GS

(1.3) SA GER3$1

CS-137 3.67E-01 U 1.9E+00 1.91E+00 3.45E+00 pCi/sample 0.11 4/30/02 05:40 a 1.0 GAMMAGS
0.39 SA GER3$1

EU-152 1.12E+00 U 4.7E+00 4.7E+00 8.46E+00 pCi/sample 0.13 4/30/02 05:40 a 1.0 GAMMAGS
0.47 SA GER3$1

EU-154 1.81E+00 U 5.3E+00 5.3E+00 1.06E+01 pCi/sample 0.17 4/30/02 05:40 a 1.0 GAMMAGS
0.69 SA GER3$1

EU-155 1.74E+00 U 4.4E+00 4.4E+00 8.12E+00 pCi/sample 0.21 4/30/02 05:40 a 1.0 GAMMAGS
0.78 SA GER3$1

Number of Results: 6

Comments:

on

STIL Richland

rptSlLflctample VtS6 A7

MDCIMDA,Lc - Detection, Decision Level based on Instrument background or blank, adjusted by the sample Efficiency, Yield, and Volume.
U Qual - Analyzed for, but the result Is less than the Mdc/MdarTotal Uncert or gamma scan software did not Identify the nucilde.



Date: 14-May-02

DUPLICATE RESULTS

Lab Name: STL Richland

Lot-Sample No.: J20230207-1

Client Sample ID: B14JB2 DUP

SDG: W03760

Report No.: 19552

COC No.:

Collection Date: 4/23/2002 10:30:00 AM

Received Date: 4/23/2002 10:45:00 AM

Matrix: SOLID

Result, Count Total MDC MDA, Rpt Unit, Rsi/MDC. Analysis, Total So Aliquot Analy Method,
Parameter Orig Rsd Qual Error ( 2 6) Unceri(2 s) Action Lev CRDL yield RAt/TotUcedt Prep Date Size Size Prilmry Detector

Batch: 2113395 Work Order EOAM91AE Report DO ID: EOAM91ER Orig Sa DB ID: 9EOAM910
CO-60 1.44E+00 U 1.8E+00 1.8E+00 3.87E+00 pCi/sample 0.37 5/11/02 05:43 a 1.0 GAMMAGS

1.42E+00 RER 0.0 (1.6) SA GER8$1
CS-137 6.79E-02 U 1.7E+00 1.7E+00 3.11 E+00 pCi/sample 0.02 5/1/02 05:43 a 1.0 GAMMAGS

3.67E-01 RER 0.2 0.08 SA GER8$1
EU-152 -9.37E-01 U 3.9E+00 3.9E+00 6.74E+00 pCi/sample -0.14 5/1/02 05:43 a 1.0 GAMMAGS

1.12E+00 HER 0.7 -0.48 SA GER8$1

EU-154 3.82E-01 U 5.4E+00 5.4E+00 1.03E+01 pCi/sample 0.04 5/1/02 05:43 a 1.0 GAMMAGS

1.81 E+00 RER 0.4 0.14 SA GER8$1

EU-155 6.43E-01 U 2.7E+00 2.7E+00 4.71E+00 pCi/sample 0.14 5/1/02 05:43 a 1.0 GAMMAGS

1.74E+00 RER 0.4 0.48 SA GER8$1

Number of Results: 5

Comments:

C ha

61TL Richland HER - Replicate Error Katie = (S-D)4sqrl(sq(TP'Us)sq(TP'Ud))] as defined by ICFE BOA.

rptSrchDupV3.86 A97 MDCMDALc - Detection, Decision Lenv based on lnstrument badkround or bla* adsted by the sanple Eficliency, Yield, and Volume.

U Qual - Analyzed for, but the result is less than the Mdc/MdaITotal Uncert or ganuna scan software did not identify the nudide.

FORM i



FORM 1I Date: 14-May-02

BLANK RESULTS

STL Richland SDG: W03760

Lot-Sample No.: J2D230000-394 Report No.: 19552 Matrix: SOLID

Count Total MDCI MD Rpt Unit, Rst/MDC. Analysis, Total So Aliquot Anady Method,
Parameter Result QuaI Error ( 2 6) Uncert( 2 s) A. CRDL yild Rat/TotUcert Prep Date Size Size Primary Detector

Batch: 2113394 Work Order: EOAW41AA Report DB ID: EOAW41AB

STRONTIUM -2.44E-01 U 2.2E-01 2.3E-01 5.40E-01 pCi/sample 88.60% -0.45 5/10/02 07:06 p 1.0 1.0 SRISOSEPPRECIP
2.56E-01 -(2.1) Sample Sample GPC28B

Number of Results: 1

Comments:

STL Alchland

rptSTLRchBlank V3.86 A97

Lab Name:

MDCIMDALc - Detection, Decision Level based on Instrument background or blank, adjusted by the sample Efficiency, Yield, and Volume.

U Qual - Analyzed for, but the result is kss than the MddMdafTofl Uncert or giana scan software did not identify the auide.



FORM 1I

BLANK RESULTS
Date: 14-May-02

Lab Name: STL Richland SDG: W03760

Lot-Sample No.: J2D230000-395 Report No.: 19552 Matrix: SOLID

Count Told MDC IMD Rpt Unit, Rst/MDC, Analysis, Total So Aliquot Analy Method,
Parameter Resut Quai Eror ( 2$) Uncerl(2 s) A. CRDL ylaid Ril/TolUcert Prep Date Size Size Primary Detector

Batch: 2113395 WorkOrder: EOAW61AA ReportDBID: EOAW61AB
CO-60 -6.18E-01 U 2.0E+00 2.0E+00 3.56E+00 pCi/sample -0.17 4/30/02 05:40 a 1.0 GAMMAGS

-0.62 SA GER8$1
CS-137 5.62E-01 U 1.6E+00 1.6E+00 3.10E+00 pCi/sample 0.18 4/30/02 05:40 a 1.0 GAMMAGS

0.69 SA GER8$1
EU-152 2.90E-01 U 4.2E+00 4.2E+00 7.41E+00 pCi/sample 0.04 4/30/02 05:40 a 1.0 GAMMAGS

0.14 SA GER8$1
EU-154 5.44E-03 U 6.1E+00 6.1E+00 1.13E+01 pCI/sample 0. 4/30/02 05:40 a 1.0 GAMMAGS

0. SA GER8$1
EU-155 -5.81E-01 U 2.8E+00 2.8E+00 4.82E+00 pCi/sample -0.12 4/30/02 05:40 a 1.0 GAMMLGS

-0.41 SA GER8$1

Number of Results: 5

Comments:

C.)

STL Richland
rptSTLRchBlank V3.86 A97

MDCIMDA,Lc - Detection, Decision Level based on Instrument background or blank, adjusted by the sample Efficiency, Yield, and Volume.
U Qual - Analyzed for, but the result is les than the MddlMdafTotal Uncert or gamamu sean software did not identify the nudide.



Lab Name: STL Richland

Lot-Sample No.: J2D230O-394

Result Count
Parameter Qual Eor ( 2s)

Batch: 2113394

STRONTIUM
Work Order EOAW4 1AC

6.02E+00 5.7E-01

FORM 11

LCS RESULTS

SDG: W03760

Report No. : 19552

Date: 14-May-02

Matrix: SOLID

Total Report Expected Recovery, Motysis,
Toldi Report Expected Recevery, Analysis,

Unced"2 s) MDC I MD Unit Yleld Expected Uncert Bias Prep Date

Report D ID: E0AW41CS
1.8E+00 6.03E-01 pCi/sample 83.90% 6.89E+00 85E-02 87.33% 5/10/02 07:06 p

Rec Limits: . -0.1

Acp~ot Andy Method,
Size Prirnory Detector

1.0 SRISOSEPPRECIP

Sample GPC28C

Number of Results: I

Comments:

STL Riehiand
rptSTLrhLcs V3.6 A97

Bias - (Rtltxpected)-1 as defined by ANSI N13.30.



Lab Name: STL Richland

Lot-Sample No.: J2D230000-395

FORM 11

LCS RESULTS

SDG: W03760

Report No.: 19552

Date: 14-May-02

Matrix: SOLID

Result Count Total Report Expected Recovery, Analyss, Aliquot Analy Method,
Parameter ual Error ( 2s) Uncert(2 s) MDC MD Unit Yield Expected Uncert Bias Prep Date Size Primary Detector

Batch: 2113395 Work Order: EOAW61AC Report DB ID: EOAW61CS
00-60 7.56E+01 1.2E+01 1.2E+01 4.95E+00 pCi/sample 7.74E+01 4.9E-01 97.63% 4/30/02 05:41 a 1.0 GAMMAGS

Rec Limits: . . 0.0 SA GER7$1
CS-137 4.65E+01 9.5E+00 9.5E+00 4.64E+00 pCi/sample 5.01 E+01 1.7E+00 92.79% 4/30/02 05:41 a 1.0 GAMMAGS

Rec Limits: . . -0.1 SA GER7$1
EU-152 1.61E+02 2.3E+01 2.3E+01 1.01E+01 pCi/sample 1.54E+02 6.2E+00 104.79% 4/30/02 05:41 a 1.0 GAMMA_GS

Rec Limits: . . 0.0 SA GER7$1

Number of Results: 3

Comments:

VTL Richland

rptSTLRchLca V3.88 A97

Bias - (ResuuI/Expected)1 as deined by ANSI N13.30.



Lot Number: t z.-a.-soa-o'i
Client ID: -*4C
Due Date: s-p4-oT-
OC Batch Number: atws39s

Data Review Checklist
RADIOCHEMISTRY

First Level Review

Method Test Parameter: C-A -A
Matrix: pnwc' tna .
SDG Number: wo-5 6 o

Review Item Yes (4 No (q) N/A (q1)
A. COC
1. Is the ICOC page complete (includes all applicable analysts, dates,
SOP numbers and revisions)?
B. QC Batch
1. Do the Summary/Detailed Reports include a calculated result for
each sample listed on the QC Batch Sheet?
2. Are the QC appropriate for the analysis included in the batch?
3. Is the Analytical Batch Worksheets complete (includes, as
appropriate, volumes, count times, etc.)?
4. Does the Worksheets include a Tracer Vial label for each sample?
C. QC & Samples
1. Is the blank result, yield and MDA within contract limits?
2. Is the LCS result, yield and MDA within contract limits? . -
3. Are the MS/MSD results, yields and MDAs within contract limits?
4. Are the duplicate results, yields and MDAs within contract limits?
5. Are the sample yields and MDAs within contract limits?
D. Raw Data
1. Were results calculated in the correct units?
2. Were analysis volumes entered correctly?
3. Were yields entered correctly?
4. Were spectra reviewed/meet contractual requirements?
5. Were raw counts reviewed for anomalies?
E. Other
1. Are all Nonconformances included and noted? _o 6 q q
2. Are all required forms filled out?
3. Was the correct methodology used?
4. Was transcription checked?
5. Were all calculations checked at a minimum frequency? M -

Comments on any "No" response:

First Level Review: Date: -o. -

LS-038A, Rev. 8, 8/01 I01A



Data Review Checklist
RADICMIsTRy

Second Level Review

OC Batch (Number- :2\ 3 I*) S

Review tem Yes( ) 'No ) N/A (1)
A. Calibration
1. [s the calibrarion dacunertation included?
S. Sample Analysis
.J. Are dhe sampt icelds within acc eance ucrtra? _____ 7
2. (3 the sample Minimum Detectable Activity c the Contract
Detection Limit? V/
C. QC Samples
1. fs the blank yield within acceptance criteria?
2. Is the Minimum Detectable Activity for the blank resuit S the
Contract Detection Limit?
3. Does the blank result meet the Contract criteria?
4. Lw die blank result < the Conra Oetecoia Limit?
. [s the blank result> the Contract Ocection Lirnit but the sampt/

result < the Cona-ace Detection Limit?
. Is the LCS result ithaCptance criteria?

7. [s dhe LCS 'ield within acc.p cznce criteria?
8. I the LCS Minimum Detectable Acixvity S the Contract Dercia
Limit!
9. Do the MS/MSO results and vieLds meect acceptance criteria?
LG. Do the duplicaxz sample results and yields meet acceptance
criteria?
0. Other
I. Are all Noncanformances included and noted?

2. Arc all required tbnat iled ourt
3. Was the carre= methodology used?
4. Were units checked?

Cocunents on any "No" response:

Oate: :dJ-LSecond Level Review:

L-0388, RevS 09/01
I () '

SEVERNI
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Clouseau
Nonconformance Memo

NCM #: J05417 Classification: Anomaly
NCM Initiated By: Dale OConnell Status: 0-04EV

Date Opened: 05/02/02 Production Area: Environmental - Prep
Date Closed: N/A Tests: Gamma by GER

Lot Ws (Sample Ws): J2D230000 (395); J2D230207 (1)
QC Batch: 2113395

Nonconformance: QC Result Out of Limits
Subcategory: MDA exceeds RDL

Problem Description /Root Cause

Name Date Description
. Fonn

Dale OConnell 05/02/02 Insufficient sample to generate a duplicate.

Corrective Action

Name Dapte Corrective Action
eDae OCone 5Q/2 eoD jbhM saheve

Dale OConnell 05/02/02 Precision determination achieved by recounting sample on a different detector.

Approval History

Name Date Approved: Position
Dale OConnell 05/02/02

Date Printed: 05/02/02 Page 1 of I
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Lot Number 114 W3 06)

Data Review Checklist
RADIOCHEMISTRY

First Level Review

Client iD:
Due Date: /
OC Batch Number: h( / I
Method Test Parameter:
Matrix: -%

SDG Number:

Review Item Yes (4 No (N) N/A (q1)
A. COC
1. Is the ICOC page complete (includes all applicable analysts, dates,
SOP numbers and revisions)?

B. QC Batch
1. Do the Summary/Detailed Reports include a calculated result for
each sample listed on the QC Batch Sheet?
2. Are the QC appropriate for the analysis included in the batch?
3. Is the Analytical Batch Worksheets complete (includes, as
appropriate, volumes, count times, etc.)?
4. Does the Worksheets include a Tracer Vial label for each sample?
C. QC & Samples
1. Is the blank result, yield and MDA within contract limits?
2. Is the LCS result, yield and MDA within contract limits?
3. Are the MS/MSD results, yields and MDAs within contract limits?
4. Are the duplicate results, yields and MDAs within contract limits?
5. Are the sample yields and MDAs within contract limits?
D. Raw Data
I. Were results calculated in the correct units?
2. Were analysis volumes entered correctly?
3. Were yields entered correctly?
4. Were spectra reviewed/meet contractual requirements?
5. Were raw counts reviewed for anomalies?
E. Other
1. Are all Nonconformances included and noted?
2. Are all required forms filled out?
3. Was the correct methodology used?
4. Was transcription checked?
5. Were all calculations checked at a minimum frequency?

Comments on any "No" response:

First Level Review: t2") arOa, Date: 5-i-c .2

LS-038A, Rev. 8, 8/01
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Data Review Checklist
RADIOCHEMISTRY

Second Level Review

OC Batch Number: Op~i 33' 4

Review Item Yes () No N/A (q)
A. Calibration
1. Is the calibration documentation included?
B. Sample Analysis
1. Are the sample yields within acceptance criteria?
2. Is the sample Minimum Detectable Activity < the Contract
Detection Limit?
C. QC Samples
1. Is the blank yield within acceptance criteria?
2. Is the Minimum Detectable Activity for the blank result Sthe
Contract Detection Limit? V/
3. Does the blank result meet the Contract criteria?
4. Is the blank result < the Contract Detection Limit? 7 -
5. Is the blank result> the Contract Detection Limit but the sample
result < the Contract Detection Limit9

6. Is the LCS result within acceptance criteria?
7. i the LCS yield within acceptance criteria?
8. Is the LCS Minimum Detectable Activity 5 the Contract Detection
Limit?
9. Do the MS/MSD results and yields meet acceptance criteria?
10. Do the duplicate sample results and yields meet acceptance
criteria? -

D. Other
1. Are all Nonconformances included and noted?
2. Are all required forms filled out?
3. Was the correct methodology used?
4. Were units checked?

Comments on any "No" response:

Date: 0Second Level Review:

LS-038B, Rev.9, 09/01
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Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST B02-032-2 PP I of
lector Compay Cont Telephone No. Proj Coordinator

P- Thowrn I)D. Jacques 372-9651 TiRN, Si ceCd 9L, Data Turnaround

rojectDeation -Sampling Locad No. Air QualityR 21 Days

Ice Chest No Fleld Logbook No. COA Med of Shipment
L y 0 EL-1562-1 B221BT2W14 Gov. Vehicle

Shipped To Offite ProPerty No. Bill of Lading/ N.

POSSIBLE SAMPLE HAZARDS/REMARKS

-r- e ero 5cLTOZ G? 5 No-

Special Handling and/or Storage ______ Tefoar

N ~No, of Contanr(s) I

Vohune Wel

5% ~~~SAMPLE ANALYSIS ~v -%O
Sample No. Matrix Sample Dafte Sample Time

B14JB2 OfM OTHER SOLID

CHAIN OF POSSESSION N PECIAL INSTRUCTIONS Matrix

eLi 1 (1) G.mmw Spectrosc 1 y (Casim-137); Srorftin-9,90 - Total Sr Activity Scaz; RCE CGA Shipping

Byemed Fran Dete/rime Bl/t-wdlt

Relimquinhad~yffloowdFron Date/ime tecived y/Storad I Daerliaaa

RelinquishodBy/RamovedFlon Dotrne, tocuivocBy/rtoredh Inerin .34Tca,14T L(S t-F-

RelinquilhedBydemovedpron Dotdruw RidByltIng D3ac 4b -57L

LABORATORY RueMvedBy Title i Pa IL D or/-
SECTION

Ct FINALSAMPLE Disposal Method DposedBy Dateime
CD DISPOSITION

C) BHI-EE-O1l (03d0=/20E2)



Bechtel Hanford Int. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST A02032-01 p -
Dlkorw j1 Cbrmpny Cbts4 Taitphama No, Pjet CaiorhaMor

R.N372-fI Prrim Ia C.Je 9L DamaTurwed

qojid D..IWM swbutalef- SAN*. 21 Days
B Flail- AYIJI Anmlsi 200 East 02-032

k* Chol N, FIUI Logbwk N& COA mIbd s tmpnmt
j1n-1 - B221tWj4 Ouv t Vdivde

Uhipprd to Ow.Pnly Nap 17 X& B aM Iof Ak MII Na
Svcrm Truat Tmnoporaad, Xichmad ______ __ __ __

7 05MB3E SAMPLE JAZARDSWRNMAR)

Specimi Haadling moSor storage Type of Chalabur

Na of CWArMn(s

vahur

AM PLE ANALY SE m i eCm

Sanyp)'e Mo Aaw's SanaplafData BsapkTihn -

81"12 OTHER SOLID r zCG e
B14J83 OTHER SOLQDZ- "
814184 OTHER OLD 7 T --

CHAIN OF POSSESJN MPECIAL U4STRUCflDNS
.e~an Dte~sa *' e/r. R Itc s ms. Ow inmpksh uddimud auaIrds ii ctsunwrsaeqy ".4.

jj ~ *? WcReAm (1 0ww'Wkv (Cmsnoeziw.. J371 3*eou-a9gv TeWe Sr; Adivygemm RCP MRA Vlapig

- j AIR QUALITY
DOCUMENT

siud s-n tDaeIim. uiflwdyteS r. DarttuTne

LABORA'TORY R~enM ir yt Dal~as

FINAL SAMPLE DI..nI M~itd Casnd By DadTiew

DIPOSITION

SHI-EE-d I (03012002)

C 7
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SENT BY: BECHTEL HANFORD, INC.
TO: JOAN KESSNER

3731224
AT: 14i5984823

APR-22-02 18:08; PAGE 1/3

ERC Radiogg2cal Counting Facility Analysis Report
RCFN r=10203 Sample Date & T 4/ 1357
Project ID: SA FNumber' 1Q2-032 Date Analyzed A=002 &28_
Sample ID: 4Jl2

Ga a Energy Analysis

Nuclide ActivIty (pCVg)
K-40 C 1,01+02
Co-60
Cs-137
Bu-152
EU-154

Bu-155
11-208
Pb-212
Bi-214
Pb-214
Ra-226

A-228
Pa-234
Th-234
U-235
Am-241

<

<

'C

<

<

<

<

<

<C

<

1.23+01
8.7E+00
2.1E3+01
3.3E+01
1.7E+01
2.3B+01
9.+01
6.BE01
15E+01
1.45+02

< 3.4E+01
<C

<

C

<C

1.6E+01
6.6E+01
4.OE+01
1.IE+01

Total GEA(pC g)

Gres Alpw"t

Grow Beta

a~bd

Activity (pCi/9)

N/R

N/R

Error (pClg)
+/- N/R

+/- N/R

AN woor rported at 2 Msad deviatlak.
M/ - no rmit or aawl.ts rquslad. <DA - Las than daido Halt.

AS GEA raus rep"e as "<"ist the Mha Daba aMw(MbC) vilu for tt roiwoIofd.
Rounding am my esult In the reprted total GEA moivity diifaig frm th num of the > MDA 0PA values in tft scond sigificant digit,

For Sels and ntal amplE, the tOowing appli
71w anlyis ofU-238 is based on at molity ot Pa-234a,
te awdysis of Np-237 is beed on mndvily of PN-233.

U-2311n is the activity of Pb-214 and bi-24, abat lived dsopter prodwm of U-238. qullrituum bawon paten ad daughta products
probably dos a sist In disabed rmMrah.
Th-ldas is ate sodyy of Ao-228, rb-212. and T1-208. abort lived dauqIk produoa of'Tm-2. Equiibrium bhwai panat and daughtor
produe may not via disurbed alals

owar ampla. not colt icing natural starils. may have lappleable rsuts for the b. U. trawansic and daughtar product. The rntatim
aothen b be hg ood fo t gros *bp. suaymis.

"Ibs grso alpha reas are not crrted 1br -ns amsorbdan
# No piaks tr hiis radionuclide were visible above beckrwund in the spectmi. Te anuk was reportd as les than MDC.

Analyst 4/22/2002

Report ftntmd: Maoday. Apti 22, 2002

RepatTo
Duance J-qu

Srine,

Joan Kamni

Error (PCVg)

6 06

MDC (pCI/g)
.OE+02
1.21+01
8.711+00
2.11+01
33E+01
1.79+01
2.3E+01
9.E+01
6.5]+01
1.5E*01
1.4E+02
3.4E401
1.68+01
6.68+01
4.011+01
1.13+01

+/-

ax
373-7711

372-9292

969-4523

\ .an44 dor

% 011gove
Qj 5011
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Sample Check-in List

Date/Time Received: )0 o45
Client: SDG #: _ O 7LPNA ( ] SAF#: 5 032 NA[]

Work Order Number: Chain of Custody #

Shipping Container ID: Air Bill #

1. Custody Seals on shipping container intact? NA ( ] Yes [] No [

2. Custody Seals dated and signed? NA [ ] Yes [ ] No

3. Chain of Custody record present? Yes [Y [j ]

4. Cooler temperature: _ NA [ 5.Verrniculite/packing materials is NA P [ I Dry [J

6. Number of samples in shipping container:

7. Sample holding times exceeded? NA ]Yes No [J

8. Samples have:
tape h~zard labels
custody seals __appropriate samples labels

9. Sanildare:
in good condition leaking
broken have air bubbles

Sample pH taken?

Sample Location, Sample Collector Listed? *
*For documentation only. No corrective action neede

Were any anomalies identified in sample receipt?

Description of anomalies (include sample numbers): _

(Only for samples requiring head space)

NA [N <2 [ J pH>2(]

Yes[J No[
d.

Yes [ No

Sample Custodian ate:

Client Sample ID Analysis Requested Condition Comments/Action

Client Informed on by Person contacted____

( ] No action necessary; process as is.

Project Manager Date

LS-023, 9/0 1, Rev. 4

10.

11.

12.

13.

£3025



L-O I I --L- cz_- ' I L-
4/23/2002 3:00:40 PM Sample Preparation/An-a flf j Balance Id: f 34d 4
127642, BECHTEL HANFORD, INC. , AW Gamma PrpRC5017 rnit ne4r
Bechtel Hanford, Inc. TA Gamma by HPGE PE- #: ft T'A-

Report Due: 05114/2002 51 CUENT: HANFORD Sepi DTITm Tech:
Batch: 2113395 FILTERS pCilg PM, Quote: BG1, 27038 Sep2 DT/Tm Tech:
SEQ Batch, Test None Cr0 Prep Tech:

Work Order, Lot, Total Amt Total initial Afiquot Adj Aliq Amt 1 C Tracer VC..yal 2 Count Detector Count On I Off CR Analyst
Sample Date jUn1 Acidified/Unit AmWtnit (Un-Acidified) Prep Date Prepjiaw Time Mn Id (24hr) Circle Init/Date

I EOAM9-1-AA
J2D230207-1-SAMP § C3

04/23/2002 10:30 AmIR 3XFILTER Dcotalneus: 1 Scr t: Aipha: Beta:
2 ECAM9-1-AE-X / .1
J2D230207-1-DUP "'a

04/23/2002 10:30 AnRec- 3XFILTER #Contalners 1 Scr st Alpha: Beta:

3 EGAW6-1-AA-B

J2D230000-395-BLK

04/23/2002 10:30 AmtRec #Contss: I Scr kt Alpha: Beta:

4 EOAW6-1-AC-C
J2D230000-395-LCS

04/23/2002 10:30 AmtRec: gContainers:1 sist: Alpha: Beta:

Comments: DoVrnk 44 g1 ~ j"O-1

l Clients for Batch:
127642, BECHTEL KHN1ORD. INC. Bechtel Banford, Inc. , BG1, 27033

BOAM91AA-BANP Constituent Lists
Co-60 RDL:5.00E-02 pCi/g LCL. UCLs RPD Cs-137 RDL:1.00E-01 pCi/g LCL: UCL: RPD:
3u-152 RDLr1.O0I-01 pCi/g LCL: UCL: RPD: RU-154 RDL:1.00I-01 pci/g LCL: UCL: RPD:
zu-1SS RDL:1.O03-01 pCi/g LCLa UCLt RPD:

coAN61AA-BLKs
Co-60 RDL:B.OOB-02 pCi/g LCL: UCla RPD: Cu-137 RDL:1.00I-01 pCi/g LCL: UCL: RPD:
Eu-152 RDL:1.003-01 pCi/g LCL: UCL: RPD: Eu-154 RDL:1.00E-01 pCi/g LCL. UCL RID:
Ku-155 RDL:1.00E-01 pCi/g LCL: UCL: RPD:
0Aw61AC-LCSs

STL Richiand C) Key: In - Initial Amt, fi - Final Amt, di - Diluted Amt, WO Cnt: 4
Ridiland Wa. C.) r - Reference date, ec-Enrichment Cell, ot-Cocktailed Added Page I ICOC v4.5.3.2



4/23/2002 3:00:40 PM Sample Preparation/Analysis Balance Id:
AW Gamma PrpRC5017 Pipet :
TA Gamma by HPGE epD m c

Report Due: 05114/2002 51 CLIENT: HANFORD Sep' DT/Tm Tech:

Batch: 2113395 pCilg Sep2 DT/Tm Tech:
SEQ Batch, Test None Prep Tech:

Work Order, Lot, Total Art Total Initial Aliquot Adj Aliq Amt QC Tracer QC Vial 2 Count Detector Count On I Off CR Analyst,
Sample Date IUnit Addified/Unit Amt/Unit (Un-Acidified) Prep Date Prep Date Time Min Id (24hr) Circle hnit/Date

OAM91AA-SAMP Calc Info:
Uncert Level (Ua).: 2 Decay to BaDt: Y Blk Subt.: N sci.Not.: Y ODRs: B

0AW62AA-ELK.
Uncert Level (Os).: 2 Decay to BaDt: Y Blk Subt.: N Sci.Not.: Y ODRs: B

3OAN6lAC-LCS:
Uncert Level (#s).: 2 Decay to BaDt: ' 9lk Subt.: N Sci.Not.: ' ODR9: B

STL Richland Key: In - Initial Amt, fi - Final Amt, di - Diluted Amt. WO Cnt: 4

Richland Wa. r - Reference date, ec-Enrichrnent Cell, ct-Cocktailed Added Page 2 ICOC v4.5.3.2



5/2/02 1:56:10 PM ICOC Fraction Transfer/Status Report
ByDate: 2/24/02, 5/3/02, Batch: '2113395', User: *All Order by BatchNbrWorkOrderNbrDateTimeAcceptng

Q Batch Work Ord CurStatus Accepting Comments

InCntl WAGNERJ

WagarR
WAGNERJ
DAWKINSO

DAWKINSO

4129/02 2:55:58 Pt
IsBatched
InPrep2
InCntl

4129/02 4:09:32 PP

4/23/02 3:00:31 PM
4/29/02 2:55:58 PM
4/29/02 4:09:32 PM

ICOCRADCALC v4.5.3.2
RICH-RC-5017 REVISION 3
RICH-RD-0007 REVISION 2

Au: ACCPUng tny; au: lICs unange

STL Rch/and
Richland Wa. Page 1

Grp Rec Cnt: 2
ICOCFractions

2113395
A C

SC
SC
SC

AC

lb C

-



4/23/2002 3:00:39 PM Sample Preparation/Analysis Balance Id: 3 .
127642, BECHTEL HANFORD, INC. , Cl Sr-Total PrpRc5016, SepRC5006 Pipet #:Bechtel Hanford. Inc. TH Total Strontium by GPC g jiMV
Report Due: 05114/2002 51 CLIENT: HANFORD Sepi DT/Tm Tech: 5- - 02 i s

Batch: 2113394 FILTERS pCilg PM, Quote: BG1, 27038 Sep 2 DTITm Tech:
SEQ Batch, Test None (maN Prep Tech: (-7)

Work Order, Lot Total Initial Aliquot QC Tracer OC Vial 2 Dish I( t \Jj Count Detector 11 Count On I Off CR Analyst,
Sample DateTime An/Unit Ant/Unit Prep Date Prep Date Size try Time Min Id (24hr) Circle Init/Date

I E0AM9-1-AC SRTA7071 - ,5 J1&
J2D230207-1-SAMP *2.3/15(62 ax2//n

04/23/2002 10:30 AmtRec: 3XFILTERS #Containes:1 Scr Rst: Alpha: Beta:
2

J2D3230207-13o 3-X

04/23/2002 10:30 AmlRec- 3XFILTERS #Containewrs: 1 Scr Rst: Alpha: Beta:

3 E0AW4I-AA-B SRTA7072
J2D230000-394-BLK ,F 3115112 1. 2/21/63

04/23/2002 10:30 AmtRec- #Containers I Scr Rst Alpha Beta:

4 EOAW4-1-AC-C 2TS305379 9C,--
J20230000-394-LCS ./22/62 . 2/

04/23/2002 10:30 AmRec- Conakiets:1 Scr Rst Alpha: Beta:

Comments:

1 Clients for Batch:
127642, B3C3TL BNIMORD. INC. Bechtel Hanford, Inc. , BG1, 27038

ojns9ac-eaxP Constituent List:
Sr-89/90 RDLl.003+00 pCi/g LCL: UCLa RPDZ

0AMAM-LK:
Sr-89/90 RDL:1.001+00 pCi/g LCL UCL: RPD:

0AN43lAC-LCBv

30AN91kC-SMW Caic Info.
Uncert Level (#6). 2 Decay to SaDt: Y Elk Subt. N Sci.Not. Y ODRs: B

0AN4M1AA-BLKt

STL Richland Key: In - Initial AmL 11 - Final Amt, di - Dihuted Amt, WO Cnt: 4

Richland Wa. r - Reference date, ec-Enrichment Cell, ct-Cocktailed Added Page 1 ICOC v4.5.3.2



5/13/02 1:55:46 PM ICOC Fraction Transfer/Status Report
ByDate: 4/13/02, 5/14/02, Batch: *2113394', User *All Order by BatchNbr,WorkOrderNbr,DateTimeAccepung

Q Batch Work Ord CurStatus Accepting Comments

InRevi WAGNERJ 4/29/02 2:56:10 PM
WagarR
WAGNERJ
WAGNERJ
SteffensB
Steffen3B
DAWKINSO
BIackCL
KenItzerP

IsBatched
InPrep2
Prep2C
InSep1
Sep1C
Cnt1C
CalOC
InRevi

4/23/02 3:00:31 PM
4/29/02 2:56:10 PM
5/5/02 9:00:03 AM
5/10/02 11:02:57 AM
5/10/02 1:54:06 PM
5/10/02 4:35:13 PM
5/11/02 8:15:33 AM
5/13/02 10:33:47 AM

ICOCRADCALC v4.5.3.2
RICH-RC-5016 REVISION 3
RICH-RC-5016 REVISION 3
RICH-RC-5006 REVISION 4
RICH-RC-5006 REVISION 4
RICH-RD-0003 REVISION 2
RICH-RD-0003 REVISION 2
RICH-RC-0002 REVISION 5

2113394
AC

SC
SC
SC
SC
SC
SC
SC
SC

AC

AC

AC

AC

AC

AC

WAGNERJ 5/6/02 9:00:03 AM

SteffensB 5/10/02 11:02:57 AM

SteffensB 5/10/02 1:54:06 PM

DAWKINSO 5/10/02 4:35:13 PM

BlackCL 5/11/02 8:15:33 AM

KenitzerP 5/13/02 10:33:47 AM

AU: Accepung uy; 5: Starus unange

STL Richland Grp Rec Cnt 7
Richland Wa. Page 1 ICOCFractOna

i,03D


